ABSTRACT
INTRODUCTION
The human chorionic gonadotropin (hCG) is a member of the glycoprotein hormone family. This hormone consists 
10.5005/jp-journals-10016-1049
of a noncovalently bound α and α subunits. The α subunit is identical within a species and β subunit is unique and hormone specific. The β subunit of hCG is encoded by multiple genes on chromosome 19 adjacent to the structurally related luteinizing hormone (LH) β subunit gene.
The hCG has been used to mimic the endogenous LH surge as there are considerable structural similarities between hCG and human (h) LH, and hence both hormones stimulate the same receptor. 1 Physiologically, the preovulatory surge LH causes the final maturation of oocytes and induces ovulation. The hCG is readily available in the urine of pregnant women, whereas only low concentrations of LH are found in the urine of postmenopausal women. Hence, urinary-derived hCG (uhCG) has been used as an alternative to LH to induce final oocyte maturation in women undergoing ovarian stimulation for in vitro fertilization (IVF) or intracytoplasmic sperm injection (ICSI).
2
The uhCG has certain limitations, such as batch to batch inconsistency, urinary protein contamination, and scarcity of the available biosource. In contrast, recombinant hCG (rhCG) is manufactured with a high degree of purity and high specificity, and it is practically free from fetal bovine serum proteins, nucleic acids or other contaminants. 3, 4 The rhCG is derived from genetically engineered Chinese hamster ovary cells through recombinant DNA technology. This product has a high purity that facilitates characterization and quantitation by physicochemical means, reducing the need for animal bioassays, rhCG has been shown to stimulate luteal function in primates 5 and to stimulate final follicular maturation, luteinization and ovulation in women undergoing assisted reproduction technology 6 or controlled ovarian stimulation for ovulation induction.
7
Several randomized trials have tested the efficacy of uhCG vs rhCG for final maturation of oocyte in GnRH agonist downregulated IVF cycles, finding equivalence between them. We wanted to study the same outcome in GnRH antagonist IVF/ICSI cycle as there are not many studies using this protocol.
So, the objective of present study was to compare the effect of uhCG vs rhCG for triggering ovulation in GnRH antagonist IVF/ICSI cycle.
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MATERIALS AND METHODS
This prospective study was conducted between January 2011 to July 2011 at Bangalore Assisted Conception Centre, Bengaluru, India.
Patient Selection
All infertile women aged between 20 and 37 years with indication for IVF/ICSI and undergoing antagonist cycle protocol were included in the study. Inclusion criteria were: Women with (1) regular menstrual cycles of 25 to 35 days, (2) at least a 2-year history of infertility attributing to either tubal factor, AFS grades I and II endometriosis, severe male factor or unexplained factor, (3) FSH on day 2 of the cycle <12 IU/ml, (4) 
Treatment
Standard assisted antagonist protocol was used for ovarian stimulation.
The ovarian stimulation was performed using a recombinant FSH/GnRH-antagonist protocol. 8 The stimulation was started on the day 2 or 3 of the cycle. The initial gonadotropin dose was predefined at 150 IU (Gonal-F; Merck Serono, Geneva, Switzerland) for all patients and remained fixed for 4 days; from next day onward, a GnRH antagonist was coadministered (Cetrotide; Merck Serono). Ultrasound and, if required, serum E2 measurements were used to monitor the follicle growth. Stimulation was continued until the criteria of induction of ovulation was met, i.e. atleast three follicles of ≥18 mm size follicle on ultrasonography was present, at this point, final oocyte maturation was induced with either 5000 IU or 10,000 IU uhCG (Pregnyl; NV Organon, Oss, The Netherlands), or 250 mg recombinant hCG (Ovitrelle; Merck Serono). Progesterone in oil, 50 mg IM daily, was used to provide luteal support in all patients. Oocytes were retrieved 34 to 35 hours after hCG administration, according to the usual procedures. Oocytes after retrival were assessed and inseminated/injected in vitro and upto 2 to 3 embryos were replased 2 to 3 days later. Luteal support was administered in the form of 800 mg/day micronized progesterone vaginally till 2 weeks. Blood sampling for β-hCG was performed after 2 weeks of embryo transfer followed by an ultrasound scan around day 42. A clinical pregnancy was defined as the presence of a heart beat at 7 weeks' gestation. Sperm preparation, IVF, intracytoplasmic sperm injection procedures and embryo culture were performed as described elsewhere.
9
Study End Points Measured
Primary outcome was comparison of total oocytes retrived per patient between the groups. Secondary outcome was comparison of total number of mature oocytes, number of fertilized oocytes, number of cleaved oocytes and the clinical pregnancy rate between the groups.
STATISTICAL ANALYSIS
Statistical analysis was done by using unpaired t-test on continuous scale between two groups. Chi-square test/ Fischer exact test was used for study parameters on categorical scale. A p < 0.05 was considered significant. Software used GraphPad InStat version 3.
RESULTS
A total of 202 patients were enrolled in the study, of these 200 were analyzed other two patient were not included due to inadequate ovarian response. Of these 200 patients, 100 received uhCG and other 100 received rhCG. None of the cycles was canceled during stimulation and all cycles ended in embryo transfer.
There was no difference in the mean age, day 2 FSH and the mean dose of recombinant FSH and HMG used in both the groups. Mean days of stimulation was similar in both the groups (12 days), as shown in Table 1 .
For the number of oocytes retrieved the two-sided 95% CI (-2.35 to 1.15) fell within the limit predefined for the study (-3, + 3), thus conferming the equivalence of the two groups, as shown in Table 2 .
Similarly, as shown in Table 3 , there was statistically no difference in any of the other parameters studied between the two groups that is number of mature oocytes, number of fertilized oocytes and number of cleaved oocytes, as the p-value was not significant.
Clinical pregnancy rate:
Forty-five percent (45/100) were pregnant in uhCG and 42% (42/100) were pregnant in rhCG group. Pregnancy rate was not statistically significant (p-value: 0.7754), as shown in Graph 1. As shown in Graph 2, incidence of OHSS was 24% (24/100) in uhCG and 30% (30/100) in rhCG. The incidence of OHSS between the two groups was not statistically significant (p-value: 0.425).
Early onset OHSS in uhCG was 83.33% (20/24) and, in rhCG, it was 86.66% (26/30). Late onset OHSS in uhCG was 16.66% (4/24) and, in rhCG, it was 13.33% (4/30), as shown in Graph 3.
Out of 24 cases of OHSS in uhCG group, nine had moderate OHSS and the remaining were mild OHSS cases, there was no severe case of OHSS reported. In rhCG group, out of 30 OHSS cases, one had severe OHSS, 10 had moderate OHSS and remaining had mild OHSS.
Local tolerance to the injections was good, and similar across the two treatment groups. For each local reaction assessed (itching, redness, swelling, bruising or pain), 97% produced no reaction others produced only a mild reaction.
DISCUSSION
This study demonstrated clinical and statistical equivalence of recombinant and uhCG for induction of final follicular maturation. The primary end point used in this study, that is number of oocytes retrieved per patient receiving hCG, was one of the number of end points available to assess hCG efficacy.
In IVF cycles, successful oocyte retrieval is the most direct measure of hCG efficacy as it integrates a cascade of intrafollicular events necessary for ovum release from the follicle. Absence of LH/hCG effect is associated with failed oocyte retrieval or empty follicle syndrome. 3, 4 hCG induces a number of critical physiologic changes at the time of ovulation and subsequent fertilization. These can be broadly categorized as induction of follicular rupture, luteinization and resumption of meiosis. 10, 11 All the parameters like number of oocyte retrieved, oocyte matured, oocytes fertilized, oocytes cleaved and clinical pregnancy rates were comparable between the Graph 1: Pregnancy outcome between the groups groups. Several randomized trials have tested the efficacy of uhCG vs rhCG in GnRH agonist downregulated IVF cycles, finding equivalence. [12] [13] [14] [15] Our study was done in
GnRH antagonist cycle finding equivalence in the outcomes between urinary and recombinant hCG for induction of final oocyte maturation.The safety of rhCG was comparable with that of the urinary product in terms of clinical assessments and the incidence of serious adverse events.
Graph 2: OHSS outcome between the groups
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Though pregnancy rates were comparable between treatment groups in our study, in one of the study done by Papanikolaou et al in GnRH antagonist IVF cycles showed higher birth rate after recombinant hCG triggering compared with urinary-derived hCG. 16 As per the authors, the reason for the difference in the reproductive outcome observed was endometrial advancement of ≥3 days, when treated with the standard 10,000 IU uhCG compared with 250 mg recombinant hCG, 17 as it is known that when endometrial advancement exceeds 3 days, the probability of pregnancy becomes poor. 18 This is the first study comparing the efficacy of uhCG and rhCG in GnRH antagonist IVF/ICSI cycle on Indian population. The limitation of our study was it was not a randomized study, though the sample size was good. However, further randomized controlled trials are required in antagonist IVF cycles for firm conclusion.
CONCLUSION
There is no difference in clinical outcomes between urinary and recombinant hCG for induction of final oocyte maturation. Additional factors including the cost, drug availability and ease of administration should be considered, when choosing gonadotropins.
